
     

  

Danish University Colleges

A new questionnaire to identify bodily distress in primary care: The 'BDS checklist'

Budtz-Lilly, Anna; Fink, Per; Ørnbøl, Eva; Vestergaard, Mogens; Moth, Grete; Christensen,
Kaj Sparle; Rosendal, Marianne
Published in:
Journal of Psychosomatic Research

DOI:
https://doi.org/10.1016/j.jpsychores.2015.03.006

Publication date:
2015

Link to publication

Citation for pulished version (APA):
Budtz-Lilly, A., Fink, P., Ørnbøl, E., Vestergaard, M., Moth, G., Christensen, K. S., & Rosendal, M. (2015). A new
questionnaire to identify bodily distress in primary care: The 'BDS checklist'. Journal of Psychosomatic
Research, 78, 536-45. https://doi.org/10.1016/j.jpsychores.2015.03.006

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal
Download policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 26. May. 2023

https://doi.org/10.1016/j.jpsychores.2015.03.006
https://www.ucviden.dk/en/publications/edbab194-b796-4200-b4d9-8569185f4f90
https://doi.org/10.1016/j.jpsychores.2015.03.006


Journal of Psychosomatic Research 78 (2015) 536–545

Contents lists available at ScienceDirect

Journal of Psychosomatic Research
A new questionnaire to identify bodily distress in primary care:
The ‘BDS checklist’
Anna Budtz-Lilly a,⁎, Per Fink b, Eva Ørnbøl b, Mogens Vestergaard a, Grete Moth a,
Kaj Sparle Christensen a, Marianne Rosendal a

a Research Unit for General Practice, Department of Public Health, Aarhus University, Denmark
b Research Clinic for Functional Disorders and Psychosomatics, Aarhus University Hospital, Denmark
⁎ Corresponding author at: Research Unit for Gener
Bartholins Allé 2, 8000 Aarhus C, Denmark. Tel.: +45 267

E-mail addresses: anna.budtz-lilly@feap.dk (A. Budtz-L
(P. Fink), eva.oernboel@aarhus.rm.dk (E. Ørnbøl), mogens
(M. Vestergaard), moth@feap.dk (G. Moth), kasc@ph.au.d
m.rosendal@feap.dk (M. Rosendal).

http://dx.doi.org/10.1016/j.jpsychores.2015.03.006
0022-3999/© 2015 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:

Received 29 April 2014
Received in revised form 29 January 2015
Accepted 6 March 2015

Keywords:
Bodily distress
Diagnosis
Functional somatic symptoms
Primary care
Factor analyses

Background: Functional symptoms and disorders are common in primary care. Bodily distress syndrome (BDS) is
a newly proposed clinical diagnosis for functional disorders. The BDS diagnosis is based on empirical research,
and the symptoms stated in the BDS criteria have been translated into a self-report questionnaire called the
BDS checklist. The aim of the present study was to investigate the psychometric properties of the checklist and
to test the construct of BDS.
Method: The 30-item BDS checklist was completed by 2480 adult primary care patients in a cross-sectional study
on contact and disease patterns in Danish general practice. We performed (internal) validation analyses of the
collected checklist data.We also performed factor and latent class analyses to identify both BDS symptomgroups
and BDS patient groups.
Results: Internal validation analyses revealed acceptable and usable psychometric properties of the BDS checklist.

The factor analyses identified the four distinct determining factors for BDS: cardiopulmonary, gastrointestinal,
musculoskeletal and general symptoms. Results from factor and multi-trait analyses suggested a shortening of
the BDS checklist (from 30 to 25 items). The latent class analyses resulted in three severity levels (no, moderate
and severe BDS); the best fit index was found for a threshold of ≥4 symptoms in a symptom group.
Conclusion: The results provide empirical support for the previously described construct of BDS with four symp-
tomgroups and three patient groups. The BDS checklist is a self-report instrument thatmay be used for casefind-
ing in both clinical practice and in research.
© 2015 Elsevier Inc. All rights reserved.
Introduction

Many primary care patients complain of physical symptoms that
cannot be attributed to any conventionally defined disease. These
symptoms are often referred to as medically unexplained, or functional,
symptoms. Most symptoms are mild and self-limiting, but some are
severely disabling for the patient. Various medical specialties have in-
troduced their own diagnoses for this group of patients, e.g. functional
syndromes such as fibromyalgia in rheumatology, chronic fatigue
syndrome in infectious diseases, and irritable bowel syndrome in
gastroenterology [1–3]. In the psychiatric classification system, these
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symptoms are diagnosed as somatoform disorders. Research has sug-
gested that these different terms cover the same phenomenon of illness,
but with various subtypes [4–8]. The different diagnostic labels may
thus represent different diagnostic practices in different medical spe-
cialties rather than genuine differences between patient groups. The
classification according to the International Classification of Diseases
(ICD-10) [9], may thus be questionable. Two issues pose major prob-
lems: these syndrome diagnoses are not empirically founded, and
most of them are based on the exclusion of organic diseases. The
newly introduced DSM-5 diagnosis, somatic symptom disorder (SSD),
has replaced most of the DSM-IV somatoform disorder subcategories
[10]. The diagnosis requires the presence of one or more bothering
somatic symptoms of any aetiology and is not based on exclusion of
any medical condition. This may imply that a patient with pain due to
cancer, for example, would fulfil this criterion. Emotional or behavioural
distress in relation to the symptom(s) is, therefore, essential for appro-
priate application of the diagnosis. New criteria for a unifying diagnostic
category that could encompass the majority of functional disorders and
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syndromes have recently been established on the basis of empirical
research [11]. This diagnostic category is defined by specific symptom
patterns and not simply by a number of symptoms. An international
group of experts has agreed on using a neutral and non-stigmatizing
term for this diagnosis, and bodily distress syndrome (BDS) has been
considered a possible suggestion [12].

BDS was developed on the basis of a large sample of patients from
primary care and fromneurological and internalmedicine departments.
Three symptom groups, a cardiopulmonary (CP) group, a gastrointesti-
nal (GI) group and a musculoskeletal (MS) group, were identified from
standard diagnostic Schedules for Clinical Assessment in Neuropsychia-
try (SCAN) interviews [13] performed by trained psychiatric physicians
and evaluated by principal component factor analysis. A fourth group
embracing general symptoms (GS) was added to improve the sensitiv-
ity of the diagnosis and its ability to discriminate between moderate
(oligo-symptomatic) and severe (multi-symptomatic) conditions.
Latent class analyses (LCA) revealed three patient groups that were
characterized by symptom profiles with a severity continuum spanning
from no BDS over moderate to severe BDS [5]. In the current draft, the
ICD-11 primary carework group has included these criteria in their sug-
gestion for a definition of bodily (di)stress syndrome with minor adap-
tations [14]. Furthermore the ICD-11 somatoform disorder psychiatry
work group has announced that the term ‘bodily distress disorder’ will
be used for the diagnosis.

However, there is still a need for diagnostic aid for functional disor-
ders. Checklists applied in most former studies, e.g. the Patient Health
Questionnaire (PHQ) [15] and the Symptom Checklist (SCL) [16], ob-
tained a symptom count, but these have not proven useful in primary
care for diagnostic purposes [14,17].
Main objectives

The overall objective of this study was to develop a diagnostic aid to
identify individuals with probable BDS and to investigate if the con-
struct of BDS could be confirmed in a different population.

We applied the BDS checklist (see Appendix A),which is a new case-
finding instrument that captures the same symptoms as the ones listed
in the criteria for the BDS diagnosis.

The objective of the present study was twofold. First, we wanted to
test the basic psychometric properties of the BDS checklist (objective
one). We tested the data quality, floor and ceiling effects, and the inter-
nal consistency. In addition, we tested the construct validity by multi-
trait scaling and exploratory factor analysis (EFA). By applying EFA, we
also wanted to identify problematic items that could possibly be left
out from the BDS checklist.

Second, we wanted to test the suitability of the BDS checklist for
case-finding compared to the time-consuming diagnostic SCAN inter-
views (objective two). This was done by investigating if symptom
groups and patient groups would emerge in patterns similar to the
original study when case identification was based on the self-report
BDS checklist. We performed confirmatory factor analysis (CFA) to
Table 1
Suggested criteria for bodily distress syndrome according to data collection.

Suggested criteria based on clinical interview Suggested criteria bas

Yes At cut off 1/2a

≥3 ≥4
≥3 ≥4
≥3 ≥4
≥3 ≥4
≥4 ≥4

Severe = 4 to 5 ‘Yes’; Moderate = 1 to 3 ‘Yes’.
a Between “a bit” and “somewhat” on the response scale.
b See Appendix A.
test the four-factor model of BDS. This involved establishing a rational
and clinically relevant cut-off on the response scale and broadening
the expected factor model from the three factors in the original
study to four factors in the present study. CFA was repeated to test
the checklist factors when problematic items were left out. In addi-
tion, we applied latent class analyses (LCA) to test the distinct patient
severity groups presented in the original work (no BDS, moderate BDS
and severe BDS). This also involved evaluating the diagnostic criteria
presented in the original study (Table 1, first column). If these criteria
could not be confirmed, we investigated if slightly different criteria
would establish a model expressing similar patient severity groups.
Adjustments were restricted to include number of positive symptoms
in a symptom group.
Methods

The studywas based on data froma large cross-sectional study of the
contact and disease patterns in Danish general practice [18].
Population

A study population of primary care patients from the Central
Denmark Region (covering approximately 20% of the entire Danish pop-
ulation)was established fromDecember 2008 until December 2009. All
871 GPs in the Central Denmark Regionwere invited to participate. Par-
ticipating GPs registered all patient contacts during one randomly
assigned day. The GPs received remuneration for their participation
[19]. Information about the GPs and their listed patients was obtained
from the Danish National Health Service Register [20].

In the present study, we included all identifiable patients aged
18+ years who had visited their GP because of a health problem, and
we sent a questionnaire to the patients approximately one week after
their consultation. Patients who had visited their GP because of health
status attestation or preventive health services and patients who had
a home visit, an e-mail consultation or a telephone consultation were
excluded (Fig. 1).
Measures

Development and selection of items substantiating the BDS diagno-
sis have been described in detail elsewhere [5]. In short, out of the 76
symptoms that emerged in the SCAN interviews, symptoms loading
0.45 or higher in the factor analyses were selected. The BDS checklist
consisted of an adaptation of these selected SCAN items and included
the four symptom groups of BDS. The checklist opened with the ques-
tion: ‘Have you been bothered by’ followed by a list of symptoms. In
the present study, the BDS checklist had a five-point response scale for
each listed item. The scale ranged from 0 (‘not at all’) to 4 (‘a lot’), and
the time frame was the last four weeks (Appendix A).
ed on patient questionnaire

Gastrointestinal (GI) symptomsb

Cardiopulmonary (CP) symptomsb

Musculoskeletal (MS) symptomsb

General symptoms (GS)b

Symptoms from any of above symptom groups



Fig. 1. Flow chart of participating GPs and patients in the BDS validation study.
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Analysis

Statistical analyses were performed using STATA, version 11.0 [21],
except for factor and latent class analyses which were performed by
the statistical modelling programme Mplus, version 7.11 [22].

In order to test the basic psychometric properties of the BDS check-
list (objective one), the data quality was estimated by calculating the
missing percentages of each variable. Missing values were categorized
as ‘acceptable’ if below 5% for items and below 3% for symptom groups
[23,24]. Floor and ceiling effects were assessed from the distribution of
item responses. Sum scores for categorical ordered data were calculated
for each of the symptom groups.

To test the internal consistency, the weighted average correlation
among items in a symptom group was measured by Cronbach's α coef-
ficient on categorical ordered data [25]. Coefficients from 0.70 to 0.95
are conventionally considered satisfactory [26,27].
Multi-trait scaling was assessed with Pearson's and Spearman's rho
coefficients, i.e. correlations were calculated to test for convergent
(corrected item-own cluster) and discriminant validity for each item
(for clustering success criteria, see Table 3) [28].
Factor analysis

Because of the substantial size of our sample, we were able to divide
it into two random halves of equal size to test for a possible shortening
of the checklist (see Fig. 1). One samplewas used to investigate the con-
struct validity by EFA, while the other sample was used to test this
model by CFA. EFA with oblique Geomin rotation was applied on all
30 items categorically ordered [22]. The number of factors in the EFA
was determined by the number of eigenvalues above one and at least
three items loading substantially on the respective factor.
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To evaluate the model fit of CFA, less sensitive additional fit indices
were recommended because the chi-squared statistical analysis is sen-
sitive to sample size and tends to result in a rejection of the model in
large samples [29,30]. We chose the root mean square error of approx-
imation (RMSEA) as the primary fit index. The Comparative Fit Index
(CFI) and the Tucker Lewis Index (TLI) are reported. For fit index success
criteria, see Table 5. Factor analyses were applied with the Weighted
Least Squares Means and Variance adjusted estimator.

In order to investigate if similar symptom groups and patient groups
would emerge when case identification was based on the self-report
BDS checklist (objective two), CFA was performed on dichotomized
data to ensure alignment with the original study [22]. This procedure
was performed twice; first, to test the symptom groups of the original
work [5] and, second, to test the model emerging from EFA. In the first
analysis, CFA was applied for all 30 items. All possible cut-offs were
initially analyzed and discussed in order to ensure identification of
discomforting symptoms. A trade-off between catching symptoms out-
side the triviality limit, while still allowing the reporting of uncomfort-
able, but not necessarily disabling symptoms, resulted in two rational
cut-offs: between 1 (‘a bit’) and 2 (‘somewhat’) and between 2 (‘some-
what’) and 3 (‘quite a bit’), hereafter referred to as cut-off 1/2 and cut-
off 2/3, respectively.

Latent class analysis

LCA is a statistical model-fitting method which identifies different
classes or groups of patients within a given dataset that are character-
ized by combinations and values of the variables of the model, e.g.
symptom patterns or number of symptoms. Variables used in this
study were not items, but were variables adapted from the criteria of
the original study (Table 1, first column). The classes are considered to
be the categories of a latent variable. The subjects are said to belong to
the class of which they have the largest probability of being a member.
The best model (i.e. the optimal number of classes) is determined
through model selection based on relative fit indices of Akaike's infor-
mation criterion (AIC), the Bayesian information criteria (BIC) and the
sample size-adjusted BIC [30]. For all information criteria, the lowest
value indicates ‘best’ model, i.e. the optimal number of classes in the
present study. Chi-square fit statistics were used in order to evaluate
overall model fit.

Ethical approval

The project was approved by the Danish Data Protection Agency and
the Danish Health and Medicines Authority. Written patient consent
was not required as patients were informed that they could contact
the researchers anytime and have all information deleted.

Results

Sample characteristics

In total, 388 GPs (44.5%) consented to participate in the survey. Patients listed with
participating GPs were comparable to those listed with non-participating GPs in terms
of age and gender distribution [19]. From a total of 4642 eligible patients who had seen
their GP because of a health problem, 4167 patients received a questionnaire, which was
completed by 2480 patients (Fig. 1). The proportion of women was similar among non-
participants (n = 2162, 61.3%) and participants (n = 2480, 62.5%) (χ2 (1) = 0.72, p =
0.400). The mean age of non-participants was lower (46.8 years (standard deviation
(SD) = 19.0) than that of the participants (54.3 years (SD = 17.5), t
(4423.86) = −13.91, p b 0.001).

Objective one: testing the psychometric properties of the checklist

Data quality

A low rate of missing values (b5%) was found for all items (Table 2),
and all response categories were used. Complete datawere obtained for
each symptom group for the following number of patients: CP, n =
2314 (93.3%), GI, n = 2327 (93.8%), MS, n = 2295 (92.5%) and GS,
n = 2372 (95.7%). For all 30 items, complete data were obtained for
2152 (86.6%) patients.

Floor and ceiling effects

The item response rate variation was 20.4–89.1% in the response
category ‘not at all’ and 0.4–7.7% in the response category ‘a lot’
(Table 2).

Parallelism of items

In the four symptom groups, the items had similar standard devia-
tions and almost similar mean values. Therefore, the data distribution
was comparable within each group. Five items (BDS17, BDS22, BDS24,
BDS25 and BDS27) had mean values that varied somewhat from the
rest of the items in their respective symptom groups (Table 2).

Internal consistency

For each of the four BDS symptom groups (CP, GI, MS and GS) of the
checklist, Cronbach'sαwas: CPα=0.83, GIα=0.82,MSα=0.86 and
GS α = 0.82. For all 30 items, Cronbach's α = 0.92. This implies that
they all satisfy the internal consistency criterion.

Multi-trait scaling analysis

The multi-trait scaling analysis showed an excellent convergent and
discriminant validity for most items, and Spearman's and Pearson's rho
correlation produced the same overall results. Five items (BDS8,
BDS15, BDS17, BDS18 and BDS30) did not fulfil the listed clustering
criteria (Table 3).

Factor analyses

EFAwas performed on categorical data in the first subsample (n=
1078) in order to investigate the construct validity. Six eigenvalues
greater than one appeared, but only a model with four factors includ-
ed at least three distinct items with high loadings. The four factors
found corresponded to those found in the original study (CP, GI, MS
and GS) (factor loadings are shown in Table 4). Items BDS8, BDS14,
BDS16 and BDS18 loaded on more than one factor. BDS15 did not
load on any factor, while BDS9 loaded on a different factor than
expected.

We chose to remove the items BDS6, BDS8, BDS9, BDS15 and
BDS17 on the basis of the results from statistical analyses (descriptive
statistics, multi-trait scaling analyses and EFA) and literature in the
field [31]. We chose to keep BDS14, BDS16 and BDS30 because these
items performed well in either the multi-trait scaling analyses or the
EFA. Furthermore the symptom of BDS30 (dizziness) and the content
of BDS18 (reflux) are common symptoms among patients with func-
tional disorders [32–34]. The face validity of the general and the
gastro intestinal symptom groups would diminish significantly with-
out BDS30 and BDS18 respectively. We performed CFA on categorical
ordered data to test whether a four-factor model of the remaining 25
items still reflected the symptom groups on the second subsample
(n = 1079). Goodness of fit statistics indicated acceptable to good fit
(Table 5).

Objective two: testing BDS symptom groups and BDS patient groups

We tested the four-factor model of BDS of the original work on the
total sample (n = 2152) by CFA. A cut-off at ‘0 vs the rest’ resulted in
scarcely acceptable to good fit indices (CFI = 0.906, TLI = 0.897,
RMSEA = 0.059 90% CI (0.057–0.061), χ2 (435) = 32015.526).



Table 2
Descriptive statistics for the 30-item BDS check list (n = 2480).

Response option frequency distribution (%)a Item score

Not at all
0

A bit
1

Somewhat
2

Quite a bit
3

A lot
4

Missing Mean SD SkewnessItem

Cardiopulmonary/autonomic (arousal) symptoms (CP):
BDS1 Palpitations/heart pounding? 58.8 24.4 7.6 4.6 1.5 3.1 0.61 0.93 1.66
BDS2 Precordial discomfort? 66.9 20.4 6.1 2.7 0.9 2.9 0.46 0.81 2.02
BDS3 Breathlessness without exertion? 60.7 21.1 8.4 4.5 2.4 2.9 0.63 0.99 1.69
BDS4 Hyperventilation? 75.7 11.8 5.0 3.2 1.0 3.3 0.37 0.81 2.47
BDS5 Hot or cold sweats? 57.9 23.8 8.8 4.3 1.9 3.2 0.64 0.96 1.62
BDS6 Trembling or shaking? 73.9 15.5 4.3 2.7 0.7 3.0 0.36 0.75 2.45
BDS7 Dry mouth? 63.3 19.0 7.5 4.6 2.3 3.4 0.59 0.98 1.79
BDS8 Churning in stomach/“butterflies”? 60.5 24.1 7.6 3.4 1.4 3.1 0.57 0.89 1.75
BDS9 Flushing or blushing? 75.0 14.6 4.6 2.0 0.7 3.2 0.33 0.72 2.53

Gastrointestinal symptoms (GI):
BDS10 Frequent, loose bowel movements? 60.6 21.4 8.2 4.7 1.7 3.4 0.61 0.95 1.67
BDS11 Abdominal pain? 61.0 23.2 6.9 4.1 1.4 3.5 0.57 0.90 1.77
BDS12 Feeling bloated/full of gas/distended? 51.1 26.8 10.9 6.0 2.3 2.9 0.78 1.03 1.32
BDS13 Diarrhoea? 74.2 14.6 3.8 2.5 1.4 3.5 0.37 0.80 2.62
BDS14 Regurgitations? 73.7 16.1 4.2 1.9 1.0 3.2 0.35 0.74 2.57
BDS15 Constipation? 74.1 14.1 5.3 2.3 1.1 3.2 0.37 0.79 2.47
BDS16 Nausea? 65.6 20.2 6.7 3.0 1.5 2.9 0.50 0.87 1.99
BDS17 Vomiting? 89.1 5.0 1.5 0.9 0.4 3.3 0.12 0.49 4.91
BDS18 Burning sensation of the chest or upper part of the stomach/epigastrium? 77.3 12.3 4.6 2.1 0.7 3.1 0.31 0.72 2.66

Musculoskeletal symptoms (MS):
BDS19 Pain in arms or legs? 40.4 21.4 16.1 12.7 6.3 3.1 1.21 1.29 0.72
BDS20 Muscular aches or pain? 32.1 27.8 18.2 12.6 6.1 3.2 1.30 1.23 0.64
BDS21 Pain in the joints? 39.2 23.6 14.4 12.7 6.1 3.9 1.20 1.27 0.75
BDS22 Feeling of paresis or localized weakness? 79.4 7.9 4.2 2.8 1.7 4.0 0.33 0.83 2.81
BDS23 Back ache? 38.7 25.2 14.2 11.2 7.4 3.3 1.21 1.29 0.80
BDS24 Pain moving from one place to another? 68.0 14.4 7.0 4.4 2.5 3.8 0.54 0.99 1.96
BDS25 Unpleasant numbness or tingling sensations? 77.8 9.3 4.6 2.7 1.6 4.0 0.34 0.83 2.71

General symptoms (GS):
BDS26 Concentration difficulties? 47.1 30.0 10.8 6.2 3.0 2.9 0.85 1.05 1.28
BDS27 Excessive fatigue? 20.4 35.2 19.9 14.5 7.7 2.3 1.53 1.20 0.51
BDS28 Headache? 46.1 28.8 12.3 6.8 3.3 2.8 0.89 1.08 1.19
BDS29 Impairment of memory? 50.2 28.3 9.8 5.9 3.2 2.7 0.80 1.06 1.37
BDS30 Dizziness? 62.6 21.3 7.5 4.2 1.9 2.5 0.58 0.94 1.79

Figures in bold indicate mean values varying from the rest of the items in their symptom groups.
a From raw questionnaires.
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However, at this cut-off, 79% of the participants fulfilled the criteria
for probable BDS. If this cut-off was used, the specificity of the check-
list would have been extremely low and would have had little clinical
usefulness. At cut-off 1/2, the analyses showed that the estimated fac-
tor loadings were in agreement with the theoretical model (range:
0.61–0.95) for items within symptom groups, and the correlations be-
tween symptom groups were in the range 0.44–0.73. Model fit was as
follows: CFI = 0.944, TLI = 0.939 and RMSEA= 0.043, 90% CI (0.041–
0.045), which indicated a very good fit. At cut-off 2/3, the estimated
factor loadings were also in agreement with the theoretical model
(range: 0.65–0.96), and the correlations between symptom groups
were in the range 0.43–0.69. Model fit was: CFI = 0.966, TLI =
0.963 and RMSEA = 0.029, 90% CI (0.027–0.031), which indicated a
very good fit. Both cut-offs supported the four symptom groups of
BDS.

Finally, we tested whether a four-factor model of the remaining 25
items, dichotomized at cut-off 1/2 and cut-off 2/3, still reflected the
symptom groups by means of CFA on the second subsample (n =
1079). For both models, goodness of fit statistics indicated a very good
fit (Table 5).

For further analyses, we restricted ourselves to the remaining 25
items; cut-off 1/2 was chosen on the basis of factor analysis results
and clinical insight. We aimed at also identifying symptoms that were
not too bothersome as we knew that in combination they may lead to
health impairment (for factor loadings of this model, see Appendix B).
Latent class analyses

In the following statistical analyses, the focus on symptoms was re-
placed by a focus on patients. First, we applied LCA as proposed in the
criteria of the original study by Fink et al. (Table 1, first column) [5].
This resulted in the lowest AIC, BIC and sample size-adjusted BIC values
for four classes, and not three, as in the original study. Two classes from
theoriginal study (patientswithmoderate BDS andnoBDS)were in this
study represented as three different groups of patients: 1) ‘no BDS’,
2) ‘single-musculoskeletal type’ and 3) ‘multi-system type’ from two
to three symptom groups. Themodel fit was onlymarginally acceptable
with χ2 [8] = 17.5, p = 0.025. We then applied LCA dichotomizing the
number of positive symptoms presented within a symptom group dif-
ferently; first with ≥2 positive symptoms and then with≥4. The latter
analysis provided stable patterns (i.e. patient classes). LCA application
with≥4 symptoms in each of thefive criteria variables, (Table 1, second
column), resulted in the lowest AIC, BIC and sample size-adjusted BIC
values for a model with three classes of excellent fit (χ2 (14) = 7.98,
p=0.890) (Table 6). The conditional probabilities of the criteria within
the classes resemble those of the original study (Table 7). The class sizes
are, however, slightly different, and the group of ‘no BDS’ patients is
smaller in our study.

Analyses performed separately for men and women showed no
statistically significant differences in the results at patient-group
level.



Table 3
Multi-trait scaling. Item-to-cluster (Pearson's) correlations 30 items (n = 2480).

BDS symptom clusters

Item CP GI MS GS

Cardiopulmonary/autonomic (arousal) symptoms (CP):
BDS1 Palpitations/heart pounding? 0.64 0.39 0.32 0.43
BDS2 Precordial discomfort? 0.57 0.37 0.34 0.34
BDS3 Breathlessness without exertion? 0.57 0.34 0.32 0.35
BDS4 Hyperventilation? 0.54 0.28 0.28 0.28
BDS5 Hot or cold sweats? 0.58 0.39 0.35 0.44
BDS6 Trembling or shaking? 0.54 0.38 0.32 0.46
BDS7 Dry mouth? 0.49 0.33 0.35 0.38
BDS8 Churning in stomach/“butterflies”? 0.46 0.51 0.25 0.44*
BDS9 Flushing or blushing 0.41 0.32 0.22 0.29

Gastrointestinal symptoms (GI):
BDS10 Frequent, loose bowel movements? 0.29 0.52 0.19 0.27
BDS11 Abdominal pain? 0.41 0.69 0.32 0.41
BDS12 Feeling bloated/full of gas/distended? 0.42 0.65 0.30 0.41
BDS13 Diarrhoea? 0.26 0.52 0.17 0.23
BDS14 Regurgitations? 0.40 0.51 0.26 0.29
BDS15 Constipation? 0.30* 0.36 0.27 0.28
BDS16 Nausea? 0.50 0.60 0.30 0.51
BDS17 Vomiting? 0.23 0.36 0.16 0.25
BDS18 Burning sensation of the chest or upper part of

stomach/epigastrium?
0.45* 0.48 0.31 0.31

Musculoskeletal symptoms (MS):
BDS19 Pain in arms or legs? 0.36 0.29 0.75 0.32
BDS20 Muscular aches or pain? 0.36 0.31 0.75 0.36
BDS21 Pain in the joints? 0.37 0.28 0.70 0.34
BDS22 Feeling of paresis or localized weakness? 0.31 0.24 0.51 0.29
BDS23 Back ache? 0.36 0.33 0.57 0.37
BDS24 Pain moving from one place to another? 0.36 0.31 0.58 0.34
BDS25 Unpleasant numbness or tingling sensations? 0.32 0.27 0.51 0.33

General symptoms (GS):
BDS26 Concentration difficulties? 0.45 0.41 0.30 0.70
BDS27 Excessive fatigue? 0.51 0.46 0.42 0.68
BDS28 Headache? 0.38 0.36 0.34 0.53
BDS29 Impairment of memory? 0.42 0.36 0.32 0.66
BDS30 Dizziness? 0.50* 0.41 0.36 0.54

Figures in bold indicate item correlations with own cluster corrected for overlap. * indi-
cates items (and the relevant correlations), where clustering success is uncertain, i.e.
item-own correlations are not exceeding item-other correlations + 0.0802 (2SE). Bold
italics indicate items (and the relevant correlations) with higher correlation with other
than own cluster (probable clustering failure). Underscore indicates item-own correla-
tions not exceeding 0.40.

Table 4
Exploratory factor analysis on 30 items on categorical ordered data.a

Subsample 1 (n = 1078)

Item Factor
1

Factor
2

Factor
3

Factor
4

Cardiopulmonary/autonomic (arousal) symptoms (CP):
BDS1 Palpitations/heart pounding? 0.816 −0.002 −0.045 0.044
BDS2 Precordial discomfort? 0.812 0.041 0.031 −0.069
BDS3 Breathlessness without exertion? 0.781 −0.041 0.018 −0.015
BDS4 Hyperventilation? 0.867 −0.061 −0.058 −0.039
BDS5 Hot or cold sweats? 0.435 0.057 0.099 0.271
BDS6 Trembling or shaking? 0.446 0.088 0.030 0.291
BDS7 Dry mouth? 0.414 −0.028 0.156 0.242
BDS8 Churning in

stomach/“butterflies”?
0.144 0.340 −0.056 0.373

BDS9 Flushing or blushing 0.286 0.088 −0.012 0.307

Gastrointestinal symptoms (GI):
BDS10 Frequent, loose bowel

movements?
−0.009 0.870 −0.067 −0.060

BDS11 Abdominal pain? −0.043 0.689 0.092 0.240
BDS12 Feeling bloated/full of

gas/distended?
0.009 0.623 0.038 0.246

BDS13 Diarrhoea? −0.017 0.945 −0.017 −0.160
BDS14 Regurgitations? 0.374 0.404 0.065 0.014
BDS15 Constipation? 0.035 0.243 0.156 0.237
BDS16 Nausea? 0.221 0.459 −0.025 0.357
BDS17 Vomiting? 0.211 0.401 −0.020 0.231
BDS18 Burning sensation of the chest or

upper part of
stomach/epigastrium

0.357 0.369 0.139 0.059

Musculoskeletal symptoms (MS):
BDS19 Pain in arms or legs? −0.042 0.018 0.968 −0.078
BDS20 Muscular aches or pain? −0.092 0.028 0.946 −0.004
BDS21 Pain in the joints? 0.000 −0.018 0.857 −0.047
BDS22 Feeling of paresis or localized

weakness?
0.142 −0.075 0.661 0.073

BDS23 Back ache? 0.111 0.094 0.537 0.041
BDS24 Pain moving from one place to

another?
0.114 0.027 0.646 0.035

BDS25 Unpleasant numbness or tingling
sensations?

0.127 −0.042 0.582 0.164

General symptoms (GS):
BDS26 Concentration difficulties? −0.090 −0.042 −0.082 1.021
BDS27 Excessive fatigue? 0.084 0.073 0.077 0.657
BDS28 Headache? 0.020 0.140 0.139 0.508
BDS29 Impairment of memory? −0.010 −0.058 0.025 0.841
BDS30 Dizziness? 0.295 0.065 0.075 0.453

No residual variance was negative. Factor loadings of 0.3 or higher are shown in bold.
a Exploratory factor analysis with oblique Geomin rotation.

Table 5
Goodness of fit statistics of confirmative factor analyses on 25 items (n = 1,079).

Categorical
ordered data

Cut-off 1/2a Cut-off 2/3b

RMSEA (90% CI)c 0.077 0.042 0.028
(0.074–0.080) (0.039–0.046) (0.024–0.032)

CFI c 0.913 0.958 0.972
TLI c 0.903 0.954 0.969
χ2 (df)d 1984.0 (269) 791.6 (269) 492.8 (269)
Factor loadings 0.60–0.87 0.64–0.95 0.67–0.98
Correlations between
symptom clusters

0.45–0.61 0.41–0.63 0.43–0.60

Evaluation of model fitc Acceptable-good Very good Very good

a Data dichotomized, cut off between 1 (“a bit”) and 2 (“somewhat”).
b Data dichotomized, cut off between 2 (“somewhat”) and 3 (“quite a bit”).
c Conventions for good model fit: (Schreiber et al., Nylund et al. [29,30]): Root mean

square error of approximation (RMSEA); b0.05 indicates very good and 0.05–0.08 good
fit; Comparative Fit Index (CFI) and Tucker Lewis Index (TLI); 0.90–0.95 acceptable and
N0.95 good fit.

d All χ2 values were highly significant, p b 0.0001.
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Discussion

Principal findings

Internal validation analyses revealed acceptable and usable basic
psychometric properties of the BDS checklist. Three of the five items
that we chose to exclude, i.e. BDS6 (trembling and shaking), BDS8
(churning in stomach/‘butterflies’) and BDS9 (flushing or blushing),
might, be seen as symptoms related to emotional arousal rather than
physical symptoms if assessed by individuals with no medical back-
ground. Thismay explainwhy these symptoms did not fit appropriately
with the rest of the items on the checklist.

Factor analyses indicated that the BDS checklist did identify the dis-
tinct pattern of BDS, i.e. the CP, GI, MS and GS groups. These symptom
groups were highly correlated. Furthermore, results from factor analy-
ses indicated an applicable dichotomization on the BDS checklist for
positive response at the cut-off between 1 (‘a bit’) and 2 (‘somewhat’).

LCA indicated that, when a self-report checklist is used, the case-
finding should be based on the criteria for≥4 positive symptomswithin
a symptom group.We identified three groups of patients with different
severity levels of probable BDSwhenwe explored the patient classes by
LCA. The severity levels resembled well with those found in the original
study by Fink et al., i.e. patients with no BDS, patients with ‘moderate
BDS’ and patients with ‘severe BDS’ [5]. Suggested criteria for probable



Table 6
Selection of number of classes in latent class analysis on dichotomized items for this spe-
cific constellation; cut-off 1/2, four positive symptoms in a symptom group or at least four
symptoms spread across the BDS symptom groups.

2 latent classes 3 latent classes 4 latent classes 5 latent classes

AIC 7095.4 7033.1 7038.9 7048.9
BIC 7157.9 7129.7 7169.5 7213.7
SS BIC 7122.9 7075.7 7096.5 7121.5

AIC = −2 ∗ logL + 2 ∗ r (Akaike's information criterion).
BIC = −2 ∗ logL + r ∗ lnn (Bayesian information criterion).
SS BIC = −2 ∗ logL + r ∗ ln((n + 2)/24) (sample size Bayesian information criterion).
For all information criteria, the lowest value indicates optimal number of classes.
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BDS case-finding: at cut-off 1/2 there must be≥4 symptoms in a symp-
tom group. Patients who meet the criteria in 1 to 3 symptom groups
have ‘moderate BDS’ and patients who meet the criteria in 4 to 5 symp-
tom groups have ‘severe BDS’ (Table 1).

Strengths and weaknesses of the study

A fundamental strength of the present study is that we tested the
psychometric properties of the BDS checklist and its case-finding capac-
ities in a large representative sample of primary care patients. The pres-
ent study focuses on recent symptoms, and this may reduce the risk of
recall bias, whichhas shown to be a problem inmany previous epidemi-
ological studies on functional symptoms and disorders as many studies
have relied on long-lasting or even lifetime symptoms [35,36].

However, the present study also has some limitations. In our study,
younger patients were underrepresented. This may have led to an over-
estimation of the frequency of BDS symptoms if non-responders were
healthier than responders.

We did not perform standardized diagnostic interviews, which
would have added a criterion validation of the BDS checklist and the
case-finding procedure and, in addition, could have provided us with a
classification of symptoms as either functional or non-functional.
Table 7
Latent class analysis of adapted criteria variables based on cut-off 1/2 with three classes.

3 class model (n = 2166)

Class 1 no
BDS

Class 2
moderate
BDS

Class 3
severe BDS

Probabilitya Probabilitya Probabilitya

Estimated class size % 52.9% 44.1% 3.0%
A ≥ 4 symptoms from CP 0.001 0.075 0.756
B ≥ 4 symptoms from GI 0.001 0.114 0.539
C ≥ 4 symptoms from MS 0.001 0.425 0.643
D ≥ 4 symptoms from GS 0.001 0.171 0.830
E ≥ 4 symptoms spread across the A–D
symptom groups

0.001 0.999 0.999

Number of
patients

Number of
patients

Number of
patients

(n = 1145) (n = 956) (n = 65)
Actual class size
A ≥ 4 symptoms from CP (n = 128) 0 63 65
B ≥ 4 symptoms from GI (n = 148) 0 114 34
C ≥ 4 symptoms from MS (n = 450) 0 407 43
D ≥ 4 symptoms from GS (n = 224) 0 166 58
E ≥ 4 symptoms spread across the A–D
symptom groups (n = 1021)

0 956 65

None of A–Eb 1145 0 0
1 of A–E 0 365 0
2 of A–E 0 443 0
3 of A–E 0 137 10
4 of A–E 0 11 40
5 of A–E 0 0 15

Test of model fit: χ2 (14) = 7.984, p = 0.890.
a Conditional probabilities for a patient fulfilling criteria A–E given that the patient be-

longs to the class.
b Number of patients fulfilling criteria for A–E.
Comparison with existing literature

Our results are in linewith several recent studies suggesting that the
different functional somatic syndromes may reflect one common phe-
nomenon (although this may consist of different symptom subgroups)
[8,37–39] and that individuals suffering from functional symptoms con-
stitute patient groups characterized by different severity levels of symp-
toms [37,39,40].

Witthöft et al. demonstrated the same four symptom groups consti-
tuting BDS [8], by use of the PHQ and the four-factor model. Likewise,
the severity dimension of BDS has been confirmed by Rosmalen et al.
in a study of the general population [37].

Our study is thefirst to test the concept of BDS in a primary care pop-
ulation and the first to apply the BDS checklist in a clinical setting. BDS
and SSD represent two very conceptually different diagnoses. BDS is
based on symptompattern recognition only, and symptoms are thought
to be caused by hyperactivity in the central nervous system, whereas
SSD criteria are based on prominent positive psycho-behavioural symp-
toms or characteristics, but no hypothesis of aetiology. BDS is assessed
without asking patients about psychological symptoms. This may be
an advantage in primary care as GPs and other non-psychiatrists may
generally be reluctant to assess mental symptoms and more inclined
to look for characteristic somatic symptom patterns. Finally, the distinc-
tion between SSD and health anxiety seems blurred as one of the
psycho-behavioural diagnostic criteria of SSD resembles health anxiety.
BDS and health anxiety may be comorbid, but there is still a clear dis-
tinction between the two disorders. A more clear distinction between
health anxiety and functional symptoms is included in the newproposal
drawn up by the ICD-11 primary care work group.

Future research

In the Danish version of the BDS checklist BDS14 (regurgitation) and
BDS16 (nausea) give rise to ambiguity. Thus, these two items should re-
ceive increased attention in future research. In addition, the wording of
BDS18, is ambiguous in the present checklist and should be rephrased in
future versions to ‘burning sensation of the upper part of the stomach/
epigastrium’.

In order to fulfil the clinical criteria of BDS, the symptompatternmay
not be better explained by another disease, and the symptomsmust en-
tail functional impairment [5,11]. Items focusing on functional impair-
ment could be added to the checklist, e.g. from the WHO Disability
Assessment Schedule. It remains to be investigated whether our results
apply to other populations, e.g. the general population, patients in hos-
pital settings or different age groups.

Conclusion and perspectives

Our data provide empirical support for the symptom groups of BDS,
and our results strengthen the validity of the concept of BDS. BDS comes
with different degrees of severity, and the concept may thereby help
bridge the gap between sometimes too strict and sometimes too loose
classification criteria. The present study suggests that a checklist may
be a feasible approach for case-finding. The described BDS criteria may
improve our classification of functional disorders and may hence pro-
vide the basis for future descriptive, longitudinal and interventional
studies.
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Appendix A. The 30-item BDS checklist

During the past four weeks, have you been bothered by… Not at all

Cardiopulmonary/autonomic (arousal) symptoms (CI):
BDS1 Palpitations/heart pounding? □
BDS2 Precordial discomfort? □
BDS3 Breathlessness without exertion? □
BDS4 Hyperventilation? □
BDS5 Hot or cold sweats? □
BDS6 Trembling or shaking? □
BDS7 Dry mouth? □
BDS8 Churning in stomach/“butterflies”? □
BDS9 Flushing or blushing □

Gastrointestinal symptoms (GI):
BDS10 Frequent, loose bowel movements? □
BDS11 Abdominal pain? □
BDS12 Feeling bloated/full of gas/distended? □
BDS13 Diarrhoea? □
BDS14 Regurgitations? □
BDS15 Constipation? □
BDS16 Nausea? □
BDS17 Vomiting? □
BDS18 Burning sensation of the chest or upper

part of stomach/epigastrium?
□

Musculoskeletal symptoms (MS):
BDS19 Pain in arms or legs? □
BDS20 Muscular aches or pain? □
BDS21 Pain in the joints? □
BDS22 Feeling of paresis or localized weakness? □
BDS23 Back ache? □
BDS24 Pain moving from one place to another? □
BDS25 Unpleasant numbness or tingling sensations? □

General symptoms (GS):
BDS26 Concentration difficulties? □
BDS27 Excessive fatigue? □
BDS28 Headache? □
BDS29 Impairment of memory? □
BDS30 Dizziness? □

Items written in italics were removed after statistical analysis had been performed.
the Health Research Fund of the Central Denmark Region (1-5-72-
4-09), the Committee for Quality Improvement and Continuing
Medical Education in the Central Denmark Region (1-30-72-270-
08), the Lundbeck Foundation (R155-2012-11280) and the Danish
foundation TrygFonden (FL-48).
A bit Somewhat Quite a bit A lot

□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □

□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □

□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □

□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
□ □ □ □
Appendix B. Loadings of confirmative factor analyses on 25 items dichotomized at cut-off 1/2 (n = 1079)
Factor 1
 Factor 2
 Factor 3
 Factor 4
Cardiopulmonary/autonomic (arousal)
symptoms
Gastrointestinal symptoms
 Musculoskeletal symptoms
 General symptoms
Item
 Estimate
 Item
 Estimate
 Item
 Estimate
 Item
 Estimate
BDS1
 0.875
 BDS10
 0.819
 BDS19
 0.899
 BDS26
 0.908

BDS2
 0.865
 BDS11
 0.817
 BDS20
 0.946
 BDS27
 0.920

BDS3
 0.788
 BDS12
 0.776
 BDS21
 0.831
 BDS28
 0.639

BDS4
 0.771
 BDS13
 0.856
 BDS22
 0.808
 BDS29
 0.859

BDS5
 0.764
 BDS14
 0.730
 BDS23
 0.743
 BDS30
 0.796

BDS7
 0.707
 BDS16
 0.861
 BDS24
 0.818
BDS18
 0.751
 BDS25
 0.780
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Appendix C. The revised 25-item BDS checklist

During the last four weeks, have you been bothered by… Not at all A bit Somewhat Quite a bit A lot
Cardiopulmonary/autonomic (arousal) symptoms:

• Palpitations/heart pounding?
 □
 □
 □
 □
 □

• Precordial discomfort?
 □
 □
 □
 □
 □

• Breathlessness without exertion?
 □
 □
 □
 □
 □

• Hyperventilation?
 □
 □
 □
 □
 □

• Hot or cold sweats?
 □
 □
 □
 □
 □

• Dry mouth?
 □
 □
 □
 □
 □
Gastrointestinal symptoms:

• Frequent loose bowel movements?
 □
 □
 □
 □
 □

• Abdominal pains?
 □
 □
 □
 □
 □

• Feeling bloated/full of gas/distended?
 □
 □
 □
 □
 □

• Diarrhoea?
 □
 □
 □
 □
 □

• Regurgitations?
 □
 □
 □
 □
 □

• Nausea?
 □
 □
 □
 □
 □

• Burning sensation of the upper part of
stomach/epigastrium?
□
 □
 □
 □
 □
Musculoskeletal symptoms (MS):

• Pains in arms or legs?
 □
 □
 □
 □
 □

• Muscular aches or pains?
 □
 □
 □
 □
 □

• Pains in the joints?
 □
 □
 □
 □
 □

• Feeling of paresis or localized weakness?
 □
 □
 □
 □
 □

• Back ache?
 □
 □
 □
 □
 □

• Pain moving from one place to another?
 □
 □
 □
 □
 □

• Unpleasant numbness or tingling sensations?
 □
 □
 □
 □
 □
General symptoms:

• Concentration difficulties?
 □
 □
 □
 □
 □

• Excessive fatigue?
 □
 □
 □
 □
 □

• Headache?
 □
 □
 □
 □
 □

• Impairment of memory?
 □
 □
 □
 □
 □

• Dizziness?
 □
 □
 □
 □
 □
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